The lactational performance of 30 healthy multiparous Holstein dairy cows was tested when cows were fed 0, 10, and 20% dried distillers grains with solubles (DDGS) that contained 13.6% fat on a dry matter (DM) basis. Cows fed 10% DDGS on a DM basis experienced a reduction in milk fat percentage of 0.5 percentage points, but did not perform differently in other measures than did cows not fed DDGS. When cows were fed 20% DDGS on a DM basis, every common measure of feed utilization was impacted negatively.
Introduction
An important consideration when choosing any feed ingredient to include in a ration is the influence that the feed ingredient has on the productivity of the food-producing animal. Recently, increased ethanol production from corn in the Midwest has resulted in the increased availability of distillers grains and co-products. Moreover, dried distillers grains with solubles are often an economical protein source for animal production. Dried distillers grains with solubles (DDGS) are also a good source of rumen undegradable protein (RUP) in the ration of a lactating dairy cow. Prior research has indicated that DDGS can effectively be fed to lactating dairy cows without changing DMI or milk fat percentage while either not affecting or, in some cases, increasing yield of milk, energy corrected milk (ECM) yield, fat, protein and feed efficiency when compared with a traditional total mixed ration (TMR). Conversely, our prior research showed decreased milk fat percentage and milk yield when cows were fed 25% DDGS with 12.1% fat. Additionally, composition and nutritional value of DDGS can be highly variable, depending on manufacturing practices even within the same ethanol plant. As the ethanol industry has matured, however, so has the realized value of DDGS as a co-product rather than as a by-product. Consequently, ethanol production plants have developed more consistency in the nutritional quality of DDGS they produce. Therefore, it was the objective of this study to investigate the effects of feeding full-fat DDGS produced with current manufacturing practices on the feed efficiency and production performance of lactating Holstein dairy cows. In addition, based upon our prior research, we hypothesized that feeding full-fat DDGS at 20% of dietary DM to lactating dairy cattle would negatively influence the production and efficiency of dairy cows when compared with a traditional TMR.
Materials and Methods
Thirty cows were fed 0, 10, and 20% full-fat DDGS dry matter (DM) as a total mixed ration (TMR) in a 3 × 3 Latin square with repeated measures. Cows were stratified into groups of 10 by parity and days in milk and fed each of three isonitrogenous and isoenergetic diets in three 28-day periods (Tables 1 and 2 ). Cows were allowed ad libitum access to feed and water and individual daily feed intake was measured by using Calan gates (American Calan Inc, Northwood, NH). Feed was delivered to allow for approximately 15% reclaim. Because there was no washout period between treatments, the first 13 days of each experimental period were excluded from data analyses. Statistical analyses of milk composition, yield, and feed efficiency were performed by using SAS version 9.3 (Cary, NC) and Proc MIXED. Data were analyzed as repeated measures, with the repeated statement sample date with the subject being cow nested within treatment × period. The model included two fixed effects (treatment and parity), group as a random effect, and days in milk as a covariate. Means were separated by using Tukey's multiple comparisons tests. Crude protein and net energy for lactation of feed were analyzed by using the Student's t-test.
Results and Discussion
The effect of DDGS on DMI was inconsistent, with the control diet being intermediate to the 10 and 20% diets (Table 3) . Milk yield was unaffected by feeding DDGS; however, feeding DDGS did cause milk fat depression and decreased daily fat yield, resulting in significant decreases in 3.5% fat-corrected milk (FCM) yield and energycorrected milk (ECM) yield (Table 3) . Both protein and lactose percentages increased significantly when cows were fed 20% DDGS; neither protein nor lactose yield, however, was affected (Table 3) . Protein efficiency, a measure of the utilization of dietary protein for milk protein synthesis, decreased significantly for cows fed 20% DDGS, likely resulting from heat-damaged protein (Table 3) All three measures of energetic efficiency (ECM/DMI, kg ECM/net energy for lactation (NEL) intake (mcal), and gross energy of milk produced (mcal)/NEL caloric intake (mcal)) were significantly decreased when cows were fed 20% DDGS, but not when cows were fed 10% DDGS (Table 3) . These results indicate that, with the exception of an approximate loss of milk fat of 0.5%, full-fat DDGS used in this study can be effectively fed at 10% without a loss in production performance when compared with a traditional TMR. Feeding the full-fat DDGS at 20%, however, is not advisable. 
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